Background The aim of this study was to gain population norms for the COOP Charts in a large community sample, and to explore the construct validity, and whether the inclusion of the illustrations influences response rates.
Introduction
The application of valid, reliable indicators of health status that can be completed by the patient has become increasingly central to health care evaluation. 1 Ideally, measures should not only provide meaningful and accurate data, but should do so with minimal burden to respondents. Thus they should be both easy to understand and relatively brief. These criteria were major concerns in the development of the Dartmouth COOP Charts, which were designed principally for use in clinical practice, and, most specifically, in primary care. 2 The charts were initially developed with the intention of providing primary care clinicians with an efficient measurement tool for assessing and monitoring patient function in routine practice. 3 Two versions of the COOP Charts exist: the nine-item charts, made available by the developers, and the six-item COOP-WONCA charts made available by the World Organization of Family Doctors. They differ in that the COOP-WONCA charts assess only six areas of health and ask about health over the past 2 weeks rather than the 4 week period of the COOP Charts. The Dartmouth COOP Charts have been used more widely in studies outside family practice, and hence were chosen for this study. [4] [5] [6] [7] [8] The COOP system consists of nine charts, which measure physical, social and role functioning, emotional status, social support, pain, quality of life, overall health and health change. The content of each chart was derived from expert advice from clinicians and health measurement professionals. 9 Each chart poses a simply worded question regarding the patient's status on the relevant dimension over the past 4 weeks. There are five response categories to each question, with each Evaluation of the Dartmouth COOP Charts in a large-scale community survey in the United Kingdom response category being linked to a drawing intended to represent the health state. The COOP Charts are reproduced in full elsewhere. 4, 10 The charts can be self completed, or administered by health professionals or researchers. Each chart takes between 30 and 45 seconds to complete, and so the entire group can be completed in about 5 minutes. As there are no complex scoring algorithms, results from the charts can be written down immediately into patient notes. The designers do not advocate summing the responses to gain a single index figure of health status.
The illustrations in the COOP Charts are intended to improve response rates by making them both more user friendly and easy to comprehend. However, some evidence suggests that for the most part they have very limited impact, 11 although some evidence suggests that they are viewed by some respondents as unhelpful, and may have the opposite of the intended effect and reduce completion rates. 12 The original COOP Charts, including illustrations, have been assessed for reliability, and criterion validity. The Charts have been shown to have high levels of test-retest reliability. 2 Furthermore, the COOP Charts have compared well with longer measures of health status. Although the instrument could not be expected to have the same degree of precision as longer form measures, the results do suggest the charts tap similar information. 13 The Dartmouth COOP Project group has provided evidence to suggest that clinicians claim that the charts improve communication with patients, provide a clearer picture of the functional status of the patient and can modify treatment plans for patients. Similarly, patients have been found to enjoy completing the charts and to report that the exercise influenced communication with their physician, provided important information and played a useful part in their treatment.
14 However, normative data have not been published in the UK, and nor has the construct validity of the Charts been evaluated. The purpose of this study was threefold: (1) to determine whether the illustrations included on the COOP Charts influence responses or completion rates in a randomized controlled trial; (2) to assess the construct validity of the measure; (3) to provide normative data for the COOP Charts, broken down by age, sex and social class.
Methods
A questionnaire containing the COOP Charts, demographic data, health and lifestyle questions, and questions relating to illnesses and symptoms, was mailed to a random selection of people listed on the Family Health Services Authority (FHSA) computerized register for Oxfordshire. For those who did not respond to the initial approach a reminder postcard was mailed approximately 4 weeks later, and, if this elicited no response, another copy of the questionnaire was sent another month later. In total, the questionnaire was sent to 6007 people aged 18 and above. Domains, and item wording, for the COOP Charts are shown in Figure 1 . Figure 2 contains an example of one of the charts and the illustrations included with it.
Sample size
One of the purposes of this research was to determine whether pictures on the COOP Charts influence the response rate, and this was used for the basis of the sample size calculation. It was hypothesized that a difference of 5 per cent between the two During the past 4 weeks what was the hardest physical activity you could do for at least 2 minutes? (Very heavy (e.g. run at a fast pace); Heavy (e.g. jog at a slow pace); Moderate (e.g. walk at a fast pace); Light (e.g. walk at a medium pace); Very Light (e.g. walk at a slow pace) groups, in either direction, would be a meaningful difference in response rate. Assuming a baseline response rate of approximately 55 per cent from an original sample size of 5000, a sample size of 2840 (1420 per group) is able to detect a difference of 5 per cent with a power of 80 per cent and ␣ ϭ 0.05.
Results
A total of 3549 (59.08 per cent) questionnaires were returned, of which 301 were returned because the recipient was no longer at the address, and 83 were unable or unwilling to take part in the survey. The final numerator was therefore 3165, leading to an adjusted response rate of 55.46 per cent. Of this sample, 1398 (44.2 per cent) respondents were male and 1767 (55.8 per cent) were female. The mean age of men in the sample was 50.25 years (SD 17.12; n ϭ 1398) and of women was 49.17 (SD 49.17; n ϭ 1767), and were not statistically significantly different. Demographic details of the two arms of the trial are reported in Table 1 and indicate both groups to be similar in composition. Of the questionnaires returned and completed, 1589 (50.2 per cent) included the COOP Charts with illustrations and 1574 (49.8 per cent) included the COOP items without illustrations [99 per cent confidence interval (C.I.) for the difference in the response rate is 0.48-0.53]. This result suggests that the completion rates of the items on the COOP Charts does not appear to be influenced by the illustrations, or lack of them. Furthermore, there were no statistically significant differences in scores on any of the eight dimensions between the two groups (see Table 2 ).
Consequently, the results of the two arms of the trial were combined. All dimensions had less than 1 per cent missing data, except for 'Social Support Availability', which had 4.1 per cent (n ϭ 131) missing data.
Data on the COOP Charts were broken down by sex (see Table 3 ). On all dimensions female respondents gained higher scores (indicating worse health) than males (Mann-Whitney p Ͻ 0.002 for all dimensions). Kruskal-Wallis tests were undertaken to confirm if the data for each dimension varied systematically with age groups (as defined in Table 4 ). Kruskal-Wallis tests also confirmed that higher (i.e. worse) scores were Dimensions are scored 0-4, where 0 is the best possible health state measured by the instrument and 4 is the worst possible health state.
associated with age for all (p values ranging from p Ͻ 0.02 to p Ͻ 0.001) except the 'Emotional Problems' score, where scores reduced (i.e. improved) with age (p Ͻ 0.001). Kruskal-Wallis tests also indicated that COOP dimensions were statistically significantly different for all dimensions (p Ͻ 0.01) except 'Social Activities' when broken down by social class (see Table 5 ). Similarly, COOP dimensions showed statistically significant differences on all dimensions (p Ͻ 0.001) except 'Emotional Reactions' when broken down by those who reported having a chronic illness and those who did not (see Table 6 ).
Discussion
This study suggests that the illustrations on the COOP Charts influence neither response rates nor scores gained on the dimensions of the COOP Charts. Consequently, it seems reasonable to assume that the questionnaire may be used both with or without the illustrations, which, in the latter case, may at least reduce the number of pages needed to print the items. Furthermore, the assessment of the construct validity of the instrument reported here is encouraging. In keeping with results of previous research using longer form measures, the COOP Charts indicated worse physical health amongst older than younger respondents, and better emotional health with age. [15] [16] [17] [18] Respondents who reported long-term chronic illness reported worse health on all dimensions, except emotional health, than those who did not. Indeed, the only finding not in keeping with previous research is that emotional health did not differ statistically significantly between those reporting chronic illness and those who did not: that said, results gained from other health status surveys have indicated that emotional health does not differ between these two groups to quite the same extent as other dimensions of health status. 19 Indeed, previous research has suggested that the COOP Charts provide, at the group level, similar data to those gained from the widely used 36-item Short Form Health Survey (SF-36), and, furthermore, that the measure appears to be sensitive to change. 8 Interpretation of the COOP Charts is somewhat more straightforward than that of many health measures, because of the simple scoring algorithms. However, the use of normative data can enhance interpretation. Consequently, the normative data provided here should also be of use to researchers who intend to utilize this health assessment measure in surveys and clinical trials. The results may also be of use to clinicians using the instrument in their daily practice. The primary purpose of COOP project was to design a measure that would be of use in routine clinical practice. Thus, when undertaking evaluations of medical interventions, for example in randomized controlled trials, the charts may not always be the most obvious choice of health status measure. However, the developers are currently using the original nine-item charts, assessed here, in cohort studies and surveys, and the available evidence suggests that they provide valid and meaningful data whilst incurring a relatively low level of burden on patients, and may be the instrument of choice where brevity is a major concern. I  II  IIIN  IIIM  IV  V 
